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Abstract 
Purpose: To evaluate the effects of Loranthus micranthus leaf extracts from three host plants on the 
blood glucose, lipid profile and other biochemical indices of diabetic rats.  
Methods: The extracts of L. micranthus from Persea americana, Irvingia gabonensis and Cola 
acuminata were administered (orally at 200 mg/kg for 14 days) to alloxan-induced diabetic rats with 
glibenclamide serving as the standard drug. The fasting blood glucose (FBG), lipid profile, 
hematological indices and liver enzyme functions of the rats were determined. Phytochemical analysis 
of the extracts was carried out by standard methods.  
Results: The extracts reduced (p < 0.05) the FBG, low density lipoprotein (LDL), triglycerides and 
increased (p < 0.05) high density lipoprotein (HDL) and hematological parameters of the rats. However, 
there was no increase (p > 0.05) in liver enzymes. Phytochemical screening showed abundance of 
flavonoids, alkaloids, tannins and terpenoids.  
Conclusion: The study revealed that L. micranthus extracts from the three host plants possess 
antidiabetic, hypolipidemic and anti-anemic activities. 
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Diabetes mellitus is a disease of metabolic origin 
which is characterized by elevated blood glucose 
[1]. The global prevalence of diabetes was 2.8 % 
in 2000 and this may rise to 4.4 % in 2030 [2]. 
Dyslipidemia, a major cause of heart diseases, 
has a prevalence of 95 % in diabetes [3,4].  
Moreover, diabetic patients are predisposed to 
anemia due to diabetic complications [5]. 
 
The research into newer remedies or alternatives 
for diabetes will continue because orthodox 
drugs have serious side effects such as 
hepatorenal disturbances, hypoglycemia and 
anemia. Medicinal plants and plant products are 
-----------------------------------------------------------------------------------------------------------------------------------------------------
© 2017 The authors. This work is licensed under the Creative Commons Attribution 4.0 International License 
 
 
Onoja et al 
2920 
 
prized due to their low cost and relative safety. 
They have been shown to exhibit antidiabetic 
activity [6, 7]. They also possess both anti-
dyslipidemic and anti-anemic properties [6]. 
 
Loranthus micranthus is a parasitic plant and a 
member of the Loranthaceae family (the 
mistletoe family). The plant is used traditionally 
for the treatment of artherosclerosis, diabetes, 
AIDS, anemia and several other ailments [8]. It 
has been reported to exhibit hypoglycemic, 
hypolipidemic and anti-anemic properties [9,10]. 
However, no study has investigated the anti-
diabetic, anti-hyperlipidemic, anti-anemic, and 
anti-hepatic dysfunction effects of L. micranthus 
from the host plants- Persea americana, Irvingia 
gabonensis and Cola acuminata. 
 
This study was aimed at studying the potentials 
of L. micranthus parasitic on the three host plants 
in the treatment and management of  
hyperglycemia, and the associated  dyslipidemia, 
anemia and liver enzymes malfunction  in 
diabetic animal models to provide scientific 






Loranthus micranthus from three host plants, 
namely, Persea americana (avocado pear tree), 
Irvingia gabonensis (bush mango tree) and Cola 
acuminata (kola nut tree) -were freshly harvested 
from Isienu community in Nsukka, south-eastern 
Nigeria. The identification of the plants was done 
at the International Center for Ethnomedicine and 
Drug Development (InterCEDD), Nsukka, Nigeria 
by a taxonomist, Mr. Alfred Ozioko. The voucher 
specimens (nos. InterCEDD/100, InterCEDD/101 
and InterCEDD/102, respectively) were 
deposited in the herbarium of the Department of 
Plant Science and Biotechnology, University of 
Nigeria, Nsukka, Nigeria. 
 
Extraction of plant materials 
 
Fresh leaves of L. micranthus from the three host 
plants (Persea americana, Irvingia gabonensis, 
and Cola acuminata) were air-dried and then 
pulverized in a grinder. The powdered samples 
were labeled A, B and K respectively. A certain 
quantity (500 g) each of the powdered samples 
was macerated in 3000 mL of methanol for 48 h. 
Filtration was done with Whatman no. 4 filter 
paper and the filtrate was concentrated at 40 oC 
in a rotary vacuum evaporator (Buchi 
Rotavapor, china). The yield was 3.1 %. 
Phytochemical analysis 
 
The extracts were subjected to preliminary 





Twenty five (25) adult male Wistar albino rats 
(weight: 160-210 g) were used for the study. The 
animals were given feed (Finishers pellets; Vital 
Feeds Nigeria Ltd., Enugu) and water ad libitum. 
The experimental protocol was approved 
(NHREC/05/01/2008B) by the Ethics Committee 
of the University of Nigeria. Animal care and 
handling were in compliance with the 
international guidelines [12]. 
 
Acute toxicity test 
 
Oral acute toxicity test was done using 48 mice 
distributed in 12 groups of 4 mice each (n=4). 
Group I animals (for each extract) was given 2 
ml/kg body weight of normal saline (control). 
Groups II, III and IV (for each extract) were 
administered the extracts from the three plants at 
the oral doses of 1000, 2000 and 4000 mg/kg, 





Induction of diabetes was done by the 
administration (single dose, i.p., 150 mg/kg) of 
freshly prepared alloxan monohydrate solution. 
Confirmation of hyperglycemia was done at 72 h 
after injection. Animals having FBG of over 200 
mg/dL were considered diabetic and used for the 
study. The blood glucose concentration of the 
rats was determined using a glucometer and the 
strips (Accu-Check and SOFTCLIX, Roche).  
The tip of the tail of the rat was cut and 
blood sample smeared on the glucometer 





Twenty five (25) diabetic rats were distributed 
randomly in 5 groups having 5 rats each (n = 5). 
The treatment protocols were as follows: Group I 
was administered with 200 mg/kg of A-extract, 
Group II received 200 mg/kg of B- extract and 
Group III received 200 mg/kg of K-extract. Group 
IV received 5 mg/kg of glibenclamide (RBI, 
USA) while Group V (control) received only 
0.2 ml/kg of normal saline.  The various 
treatments were given orally in single daily 
administration for 14 days. The FBG of the 
animals was measured with a glucometer 
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(as described above) on the 14th day of 
treatment. 
 
Determination of biochemical parameters 
 
The rats were sacrificed on the 14th day of 
treatment with the aid of chloroform. Blood 
samples were collected and put into plain and 
also heparinized sample tubes for serum and 
hematological analysis respectively [5,13]. The 
procedures for the analysis have been previously 
described [13]. The parameters determined in 
the present study were triglycerides, LDL, HDL, 
total cholesterol, hematological indices and liver 
function tests. The analysis was done using the 
assay kits (Randox Labs Ltd., Ireland) and 




Analysis of variance (ANOVA) followed by 
Duncan’s post hoc test was done using SPSS 
software, version 21. Means were considered 
significantly different at p < 0.05. The results are 




Acute toxicity  
 
Results of toxicity and lethality (LD50) showed no 
recorded death even at 4000 mg/kg of the 
extracts. This is indicative that the extracts have 
wide margin of safety. 
 
Phytochemical profile  
 
The results of phytochemical analysis are 
depicted in Table 1. The results show the 
presence of glycosides, flavonoids, tannins, 
saponins, volatile oils, polyphenols, steroids, 
terpenoids, resins, alkaloids and cardiac 
glycosides. 
 
Table 1: Phytochemical screening of L. micranthus 








Alkaloids + + + + 
Steroids + + + + + 
Volatile oils + + + 
Resins + ++ + 
Cardiac glycosides + + + 
Flavonoids ++ ++ ++ 
Terpenoids + + + 
Polyphenols + + + + + 
Saponins + + ++ ++ 
Glycosides + + + 
Tannins ++ + + 
A= extract from avocado pear tree, B=extract from 
bush mango tree, K = extract from kola nut tree. + = 
present moderately, ++ = present abundantly 
 
Effect of extracts on rat body weight  
 
Table 3 shows changes in mean body weight of 
rats fed 200 mg/kg of L. micranthus leaf extracts 
from the three host plants. 
 
There was a general increase (p < 0.05) in the 
body weight of the treated animals. The 
increment ranged from 3.8 to 6.9% with the 
extract from Cola acuminata producing the 
highest effect.  The food intake by the treated 
animals was also higher (p < 0.05) than the 
intake by the untreated group. 
 
Effect of the extracts on the lipid profile 
 
The extracts and glibenclamide produced 
significant  (p < 0.05)  increase in  the concentra- 
 






glucose level at 
baseline (mg/dL) 
Fasting blood sugar 
level after alloxan 
induction (mg/dL) 
Fasting blood sugar 




A-Extract 65.3 ±8.3a 441.7 ±92.1c 74.3±15.4a 
(83.2%) 
0.00 
B-Extract 70.3 ±16.2a 253.3±24.0b 77.7±30.1a 
(69.3%) 
0.00 
K-Extract 86.7 ±21.4a 335.7±95.2b, c 62.3±29.9a 
(81.4%) 
0.002 
Glibenclamide      76.3 ±6.7a 374.3 ±5.1a 68.0 ±12.5a 
(81.8%) 
0.051 
 Untreated  (control)   67.7 ±4.5a 271.0 ±44.9b 232.0±50.7b 0.002 
 Significance level 0.34 0.00 0.00  
Data are presented as mean ± SEM (n=5). A= extract from avocado pear tree,B=extract from bush mango tree, K 
= extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05); figures in 
parenthesis are the per centage reduction in the FBG after alloxan induction 
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tion of HDL (Table 4). Results also showed that 
the extracts as well as glibenclamide lowered (p 
< 0.05) the triglycerides, total cholesterol and 
LDL compared to untreated rats. The effects of 
the extracts and that of glibenclamide on the 
various biochemical parameters were not 
different (p > 0.05). 
 
Effect of the extracts on the hematological 
indices of diabetic rats 
 
The effects of the extracts of L. micranthus and 
glibenclamide on the red blood cell (RBC) count, 
packed cell volume (PCV), white blood cell 
(WBC) count, hemoglobin (Hb) concentration, 
neutrophiles % and lymphocytes % of diabetic 
animals are depicted in Table 5.  The results 
show that the extracts and glibenclamide 
produced significant (p< 0.05) increase in the 
WBC, PCV and RBC of the diabetic rats 
compared with the control.  On the other hand, 
the extracts and glibenclamide produced no 
significant (p > 0.05) changes in the Hb, 
neutrophil and lymphocyte levels of the diabetic 
animals. 
 
Effect of extracts on liver enzyme functions 
of diabetic rats 
 
Table 6 shows the effect of the extracts on the 
alanine amino transferase (ALT) activity of 
diabetic rats. Results showed that the extracts 
and glibenclamide generally produced (p < 0.05) 
slight increment (5-8 %) in the ALT level 
compared with the control animals (25 %). The 
extracts produced comparable effect with 
glibenclamide. 
 
Table 7 shows the effect of the extracts on the 
alkaline phosphatase (ALP) activity of the 
diabetic rats. Results showed that the extracts 
decreased (p < 0.05) the ALP of the diabetic rats. 
There was no difference (p > 0.05) in the effects 
of the extracts and glibenclamide on the ALP. 
 
Table 8 presents the effect of the extracts and 
glibenclamide on the aspartate amino 
transferase (AST) activity levels in rats. The AST 
activity level in all the treatment groups 
decreased (p < 0.05) by 8-11%. On the other 
hand, the untreated animals had increase in AST 
activity levels. The extracts produced similar 




In terms of safety, the extracts were considered 
safe with high LD50 (> 4000 mg/kg). The present 
results are similar to that of Edem and Usoh [14] 
who have established that L. micranthus is safe 
and has no hepatocellular damage or adverse 
biochemical effects in rats. Vijagalakshmi et al 
[15] have shown that the leaves of L. micranthus 
Linn may not contain deleterious chemicals 
capable of any form of liver damage. However, 
the cytotoxic, genotoxic, and mitodepressive 
effects of L. micranthus have been demonstrated  
 









% Difference Food intake (g) 
A- Extract  180.6 ± 3.2a 187.4 ±2.5a 3.8↑ 49.6 ±2.2a 
B- Extract  178.4 ± 2.3a 186.8 ± 3.4a 4.7↑ 50.2 ± 3.6a 
K- Extract  180.2 ± 1.2a 192.6 ± 2.4a 6.9↑ 53.4 ± 2.4a 
Glibenclamide  182.3 ±2.3a 193.4 ± 2.2a 6.1↑ 52.3 ± 3.2a 
Untreated (control) 180.4 ± 3.6a 176.2 ± 3.2b 2.3↓ 40.2 ± 3.6b 
Data are presented as mean ± SEM (n=5). A= extract from avocado pear tree, B=extract from bush mango tree, 
K = extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05) ↑= increase; ↓ = 
decrease 
 











A-Extract 45.7 ±3.2a 80.0 ±25.5a, b 36.5 ±16.7a 12.0±3.9a, b 
 B-Extract 45.3±3.1a 32.3 ±6.7a 34.8 ±7.1a 5.9±0.7a 
K-Extract 59.1 ±12.4b 43.5 ±20.3a 42.2 ±4.2a 9.3±4.0a, b 
Glibenclamide 42.7 ±5.3a 30.9 ±8.6a 35.9 ±9.2a 6.4±1.3a, b 
Untreated (control) 76.9 ±2.0c 125.1±46.1b 28.0 ±2.4b 12.2 ±4.1b 
Significance level 0.000 0.005 0.51 0.09 
Data are presented as mean ± SEM (n=5). A= extract from avocado pear tree, B=extract from bush mango tree, 
K = extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05)  
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Data are presented as mean ± SEM (n=5), Different supercripts indicate values that are different (p < 0.05); WBC 
=white blood cell, RBC= red blood cell, PCV= packed cell volume, Hb = hemoglobin, Neut= neutrophiles, lymph = 
lymphocytes, avocado tree (A-extract), bush mango tree (B-extract), kola nut tree (K-extract) 
 
Table 6: Effect of L. micranthus leaf extracts on the ALT of diabetic rats 
 
Experimental group      ALT (IU/L) 
Before treatment After treatment Difference (%) 
A – Extract  38.6 ± 2.3a 40.4 ± 2.2a 5↑ 
B – Extract  36.2 ± 2.6a 38.4 ± 2.4a 6↑ 
K – Extract  37.2 ± 1.8a 39.2 ± 1.6a 5↑ 
Glibenclamide  37.6 ± 2.2a 40.6 ± 2.6a 8↑ 
Untreated (control) 26.8 ± 3.2b 33.6 ± 2.3b 25↑ 
Data are presented as mean ± SEM (n = 5). A= extract from avocado pear tree, B = extract from bush mango 
tree, K = extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05); ↑= increase 
 
Table 7: Effect of L. micranthus leaf extracts on the alkaline phosphatase (ALP) activity 
 
Experimental group ALP (IU/L) 
Before  treatment After treatment Difference (%) 
A – Extract 20.6 ± 2.2a 18.3 ± 2.8a 11↓ 
B – Extract  21.7 ± 2.1a 19.2 ± 2.6a 12↓ 
K – Extract  20.4 ±3.2a 18.2 ± 2.0a 11↓ 
Glibenclamide 20.3 ± 3.4a 17.6 ± 2.4a 13↓ 
Untreated (control) 22.4 ± 2.3a 32.3 ± 3.3b 22↑ 
Data are presented as mean ± SEM (n=5). A= extract from avocado pear tree,B=extract from bush mango tree, K 
= extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05); ↑=increase; ↓ = 
decrease 
 
Table 8: Effect of the extracts of L. micranthus on the aspartate amino transferase AST activity of diabetic rats 
 
Experimental group AST (IU/L) 
Before treatment After treatment Difference (%) 
A – Extract 68.4 ± 3.2a 61.2 ± 2.8a 11↓ 
B – Extract 64.4 ± 2.4a 59.6 ± 2.0a 12↓ 
K – Extract 71.3 ± 2.6a 67.6 ± 2.2a 5↓ 
Glibenclamide  63.2 ± 2.0a 58.4 ± 3.4a 8↓ 
Untreated (control) 66.8 ± 3.6a 74.6 ± 2.8b 6↑ 
Data are presented as mean ± SEM (n=5 per group). A= extract from avocado pear tree, B=extract from bush 
mango tree, K = extract from kola nut tree. Different supercripts indicate values that are different (p < 0.05); 
↑=increase; ↓ = decrease 
 
in an in vitro study against Allium cepa root cells 
especially at high doses [16].  
 
All the extracts of L. micranthus from the three 
host plants showed remarkable biological effects 
in the models tested but the L. micranthus from 
Persea americana showed the greatest effect 
followed by that from Cola acuminata. The 
results of the antidiabetic investigations showed 
that the leaf extracts possess antidiabetic activity 
in alloxan-induced diabetic rat models which is 
comparable to the effect of glibenclamide. 
Alloxan has been shown to produce 
hyperglycemia in animal model of diabetes either 
due to complete or partial destruction of β- cells 
of the islet of langerhans [17,18]. The antidiabetic 
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activity of the extracts from the present study is 
in accord with the results of the previous 
antidiabetic investigations on L. micranthus from 
Persea americana and several other host plants 
[9,18]. 
 
The study also shows that the extracts possess 
anti-hyperlipidemic activity. Diabetes has been 
associated with various abnormalities in lipid 
profile [5,6,17,19]. Typically in diabetes, the 
lipoprotein pattern consists of elevated 
triglyceride (TAG) and LDL levels and low levels 
of HDL [20]. These lipid abnormalities are due to 
insulin deficiency or insulin resistance which in 
turn adversely alters intermediary metabolism of 
lipids [6] thereby resulting to artherosclerosis. In 
the present study, the extracts produced anti-
dyslipidemic activity by significantly reducing the 
TAG, LDL and total cholesterol levels while 
increasing the HDL level. Previous investigations 
into the mechanism of action of L. micranthus 
harvested from C. acuminata in mice (at 250 
mg/kg) showed that after 21 days, the fractions 
of methanol extract, particularly n-butanol 
fraction, produced reduction in total cholesterol, 
TAG and LDH without affecting HDL significantly 
[10]. This result is similar to our present findings. 
Eze-Steven et al. [21], however, reported a 
significant decrease in the TGA and total 
cholesterol levels but no significant changes in 
the LDL and HDL. 
 
The present study also revealed that the extracts 
improved the hematological indices of the 
diabetic rats. This is reflected by the increases in 
WBC, RBC and PCV.   
 
The increase in WBC count may suggest that the 
extracts are capable of supporting the synthesis 
of new WBC to boost body’s defense 
mechanisms [22] while the increase in RBC is 
indicative that the extracts could support 
synthesis of new RBC. RBC ensures quick 
recovery from disease conditions by delivering 
oxygen to the blood tissues and cells. The 
increase in PCV could suggest that the animals 
may be recovering from the anemia due to 
diabetes mellitus [22]. Thus the improvement in 
hematological indices is indicative of beneficial 
hematological effect of the plant extracts in 
diabetes [23] which may be ascribed to the 
induction of the hemopoietic pathway. The 
extracts may have some capacity to potentiate 
the stimulation of erythropoietin which is released 
by the kidney [22]. The increased body weight of 
the animals further lends credence to the 
beneficial effects of the extracts in diabetic and 
hyperlipidemic states.  
 
In addition to the aforementioned biochemical 
effects, the extracts also exhibited hepato-
protective effect by decreasing the concentration 
of the liver enzymes especially the ALP and AST. 
This implies absence of damage to relevant 
organs, particularly the liver and kidney. The liver 
enzymes are also present in many tissues of the 
body including the kidney, erythrocytes, cardiac 
and skeletal muscles. Damage to any of these 
tissues may cause increase in concentration of 
these enzymes in the plasma.  
 
The phytoconstituents of the extracts were 
similar to those obtained from earlier reports. The 
extract of the plant which was harvested from P. 
americana showed high abundance of several 
phytoconstituents particularly alkaloids [9]. The 
chemical constituents were season-dependent, 
being highest during the peak of the rainy season 
[24]. In addition, several compounds, including 
alkaloids, steroids, terpenes and polyphenols 
have been isolated from the plant [25]. The level 
of phytochemicals in the leaf extracts ensured 
protective roles against oxidative stress 
associated with hyperglycemia. Flavonoids such 
as quercetin, boswellic, rutin and ellagic acid 
have been shown to possess antidiabetic activity 
[7]. The observed variations in the biological 
effects of the extracts could be due to variations 
in the phytochemical constituents [7,8] which in 
turn might be due to differences in the 
phytoconstituents of the host plants [18]. 
 
Plants have been reported to contain high 
amount of phytochemicals and other nutrients 
that could have been harnessed by the diabetic 
and anemic animals in the building and restoring 
of hematological parameters [22]. It has been 
postulated that glibenclamide could possibly be 
acting either by enhancing the secretion and/or 
release of insulin [6]. From our results, it could 
therefore be suggested that the L. micranthus 
extracts possess similar mechanism of action to 
that of glibenclamide.  The antidiabetic effect of 
the extracts suggests that they possess 
antioxidant properties that led to the inhibition in 
lipid peroxidation in the animals [7,8]. The 
reduction in both cholesterol and triglycerides 
concentrations could be beneficial in preventing 
diabetic complications, improving lipid 





The methanol leaf extracts of L. micranthus from 
Persea americana, Irvingia gabonensis and Cola 
acuminata possess significant antidiabetic, 
antihyperlipidemia and anti-anemic properties.  
Our present findings may provide a scientific 
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justification for the traditional use of the extracts 
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